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A DESCRIPTION. 
(Artificial » G LO BES : 


CELESTIAL and TERRESTRIAL. 





GLOBE, or Sphere, is a round folid 


Body, every Part of whofe Surface is 


equally diftant from a Point within it, 
_ called the Center. Its Genefis may be eafily 
conceived thus, If the Diameter of a Semicircle 
remain unmoved, while the Semicircle is turned. 
about, till ir rerurn to the fame Place whence 
its Motion began, the Semicircle will by this 
Motion defcribe a Sphere, or Globe. . 


. The Terreftrial Globe has all the Parts of the | 


Earth and Sea drawn or delineated on its Sur- 
face, like as on a Map, and placed in their na- 
tural Order and Situation. 

The Celeftial Globe has painted upon the Su- 
perficies thereof the Images of the Comftellations 
and the Fixed Stars, in their due Pofitions, be- 
ing an artificial Reprefentation of the Heavens. 

-» The Ufe of thefe Globes is to fhew the Order 
and Extent of the Baral Surface, the Order 
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4 A Description of the Grosrs. 


and Situation of the Fixed Stars, and to refolve 
Geographical ard Aftronomical Problems. 
The Apurtenances belonging to thefe Globes, | 
are, the brafs Meridian, Horizon or wooden | 
Frame, the Quadrant. of Altitude, and Hour- 
Circle. 
The brafs Meridian is the Ring in which the 
Globe hangeth, and turneth upon its Axis; ’tis 
divided into four Nineties, or 360 Degrees, 
counted both Ways from the Equinoétial. Its 
Ufe is to thew the Declination of the Suz and | 
Stars on the Celeftial Globe, and the Latitude of | 
Places on the Terreftrial Globe, either North | 
or South. ; 
The Horizon is a broad wooden Circle, en- 
compailing the Globe, having two Knotches on | 
the North and South Parts of it, to receive the, 
brafs Meridian. On this wooden Frame, or’ 
‘Horizon, are drawn feveral concentric Circles, ' 
the innermoft of which is a Circle divided into. 
four Nineties, counted both Ways from the _ 
Faft and Welt Points, with ro, 20, 30, €¢.’ 
to 90 Degrees, at the brafs Meridian. Next to. 
this is a Circle, divided into thirty-two equal 
Parts, to which are fer the Names of the Points ' 
of the Mariners Compas. Next to this is a’ 
Circle, divided into twelve equal Parts, to, 
which are fer the Names and Charaéters of ' 
the twelve Sigas of the Ecliptic; and each of, 
thefe are again divided into thirty equal Parts, . 


or Degrees. And without thefe is anorher 
‘ 











Circle, divided into three-hundred and fixty- 
five Parts, which are the Days of the Year. The 
re two | 
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A Description of the GLOBES. § 


‘Towo outermoft Circles thew the Suz’s Place any 
Day of the Year, and the two innermoft thew 
the Azimuth and Amplitude of the Sun or Stars, 
and the Point of the Compas. they rife or fet 
upon, as alfo the true Bearing of one Place on 
the Earth from another. 

The Quadrant of Altitude is a thin_brafs 
Plate, divided into 90 Degrees, at one End of 




















{crew it faft to any Degree of the Meridian, 
though when ir is ufed it is moft commonly 
fixed to the higheft Point, or Zenith. The 
Ute of this Quadrant is to find the Bearing and 
|Diftance of any two Places on the Zerreftrial 
q IGlobe; and on the Celefial Globe it is wfeful for 
.ifinding the Bearing and Diftance of any two 
Stars, their Altitudes, Amplitudes, and Azimuths, 
land for defcribing Alimicantars. 
| The Hour-Circle is a flat Ring of Brafs, di- 
Ivided into twice twelve Hours, to which be- 
longs an Judex, with a Hole at oneEnd, to put 
jon.the Axis of the Globe. This Plate, with the 
Undex, is ufeful in folving all thofe Problems 
where the Time of the Day or Night is con- 
ficerned. . 
The Axis of the Globe is an voneearl ine, 
Huppofed to pafs through its Center, the ex- 
Brreme Points of which are called one the North 
pole, and the other the South Pole. Thefe 
poles are reprefented by the rwo Wires about 
gwhich the Globe rurneth. é 
-) Befides this outward Furniture, already de- 
(cribed, there are drawn on the Surface of the 
| iy 3 Globeg 


which is rivetted a brafS Nut, with a Screw, to - 
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6 ADescrierion of the Groxezs. 


Globes divers other Circles, both Great and | 
Small. ; 
The Great Circles are the Equator or Equt- 
noétial, the Ecliptic, Mevidians, and Circles of } 
Longitude. 
he Small Circles are the Parallels of Latt- 
tude, Parallels of Declination, the two Tropics, 
and Polar Circles. _ . 
The Equator on the Terreftrial Globe is a 
gas Circle, equidiftant from either Pole, it 
ivides the Globe into two equal Parts, called 
the Northern and Southern Hemifpheres. ‘This 
Circle is divided into 360 Degrees, numbered 
both Ways, thar is, eafterly and wefterly, to | 
180 Degrees from the Firft Meridian, which is 
the Meridian of London in our new Globes. 
The Ufe of this Circle is to determine the Lon- ' 
gitude of any Place on the Earth’s Surface. | 
The Equinofial on the Celeftial Globe is the | 
fame with the Equator on the Terreftrial Globe; 
it divides the Globe into two equal Parts, and 
lieth equally between irs Poles, it paffeth through | 
the EFaft and Weft Points of the Horizon; fo ' 
thar whenever’ the Suz comes to this Circle, | 
the Days and Nights. are equal all over the | 
Earth. This Circle, as well as the Equator, is, 
divided into 360 Degrees; bur thefe are num- 
bered from the Equinoéial Point Aries, with | 
To, 20, 30, ¢7¢. all round the Globe, to 360. 
The Ecliptic is a great Circle, cutting the | 
Equatov or Equinottial into two equal Parts, and | 
the Points of InterfeG@ion are called the’ Equi- 
nottial Poings, or Avies and Libra. This Circle : 
‘ - 4 18] 


Seah sci 














| ADescrierion of the Growes. 7 
lis divided into twelve equal Parts, called Signs, 
d each Sign is divided into 30 Degrees, 
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Characters of thefe Signs are as follows, 


Avie --+ WV Libra - = * 
Taurus - @ . Scorpio - M~ 
Gemini - 1 Sagittarius + 
Cancer - & Capricorn 4p 
Leo --- 2 Aquarius % 
Virgo - - ™© Pifces - -. X 


«|. The Ecliptic Circle is called the Way of the 
i§Sun; but in the new Aftronomy it is that Circle 
)Wwhich the Center of the Earth defcribes in its , 
s fanoual Revolution. ‘ 
.) The Poles of the Ecliptic are two Points, 
\idiftant from the Ecliptic Line 90 Degrees on 
either Side; and are diftant from the Poles of 
phe World 23° 30’. Or rather 23° 29’. 
M+ The Meridians are great Circles, crofling one 
pnother in the Poles of the World, and cutting 
hithe Equinoétial at right Angles. ‘Thefe Circles 
»fare fuppofed to pafs through every Degree 
Hand Minute of the Equator or Equinoétial, and 
lon the Zerreftrial Globe they are ufually drawn 
sMthrough every 15 Degrees of the Equator. 
ne of thefe is called the Firft Meridian, to the 
Heaftward or weftward of which, Longitude on 
the Earth is computed. 
} The Colures are two Meridians, drawn on 
ithe Celeftsal Globe, cutting each other at right 
Angles, one of which paffech through the 
Equinoctial Points Avies and Lébve, called_the 
i ‘i A 4 Equis 





Hnumbered with 10, 20, 30; ‘the Names and , 
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§ 4 Description of the GLoses. 


EquinoGial Colure, ands numbered from the 
Equinofial towards either Pole. with 10, 20, 
30; @fc. to 90 Degrees. The other pafleth 
through the Sol/titial Points Cancer and Capri. 
corn, and is-called the Solftitial Colure, it is nam- 
bered both Ways from the Ecliptic towards 
the Poles thereof, with 10, 20, 30, 9c. to } 
90 Degrees. ns Ji ftb 
_ The. Circles of Longitude are oreat Circles, | 
drawn ‘on the Cvlefiial Globe, interfeGting each 
other inthe Poles of the Ecliptic, and therefore 
cut the Meliptic at right Angles. Thefe, with | 
the Solftitial Coluve, are of Ute to determine the 
_ Longitude and, Latitude, of the Stars, and, like 
the Meridians, are infinite in Number, though. | 
on-the| Globe there.are ufually drawn. but fix of 
them, pafling through the Ecliptic at the Be » 


ginning of cach Sigz, the reft being fupplied 


2 - 


by the Quadrant of Altitude. ea. hi 
» Parallels of Latitude are {mall Circles, drawit | 
on the. Zerreftvial Globe parallel to the Equator,. 
but, om the Celeftial Globe they are drawn, or, 
fuppofed. to be drawa,.parallel to the Eelpric. 
Thee are alfo.in Number infinite; but toavoid 
Confufion, they are only drawn onthe Terre-, 
frial Globe to every 10 Degrees of the brafs. ; 
Meridian, on. each Side of the Equator; and on © 
the Celeftial. Globe they ave reprefented by the 
Divifions of the Quadrant of Altitude in its Mo-, 
tion round the Globe, when it is {crewed over 
the Pole of the Ecliptic.._. EO} lea tale aid 
Parallels. of Decimation are {mall Circles, pa- | 
vallel to the Equinottial on the Celeftial ala 
r w ant 7 
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A DESCRIPTION of the GLOBES. 9 


and anfwer to the Parallels of Latitude on the 
I Zerveftrial Globe. Thefe are not ufually drawn 
n the Celeftial Globe, but are fuppofed to pafs 
: funder every Degree and Minute of the drafs 
- Meridian. 
$s] The Zropics are two {mall Circles, parallel 
) to the Eguinoétial, one on each Side, and 
diftant therefrom 23° 29’; that on the North 
, WSide is called the Tropic of Cancer, it pafling 
| Ichrough the Beginning of that Sig; the other, 
¢ fon the South Side, is called the Zropic of Ca- 
pricorn, and paffeth through the Beginning of 
Pear Sign. Between thefe two Circles the Sun’s 
: Center is always found; and when the Sun 
comes to the Tvopic of Cancer, it makes the 
Plongeft Day in the Northern Hemufphere,. as, 
when the Suz arrives at the Tropic of Capricovi, 
ht makes the fhorteft Day ; but contrary wife in 
the Southern Hem, penne Seat ta 
| The Polar. Circles are two, {mall Circles, 
Idrawn on each Globe parallel to the Equinoétial, 
_fland diftanr from it 66°. 31’, and from the Poles 
lof the. World 23° 29’... That towards the 
|North Pole is called the Aréic Circle, and the 
lother towards.the South \Poleis called the 4nt- 
arétic Circle. . . . 
On the Celeftial. Globe there are drawn. two 
Circles parallel to the Ecliptic, one on each 
Side, diftant from it abour 8 Degrees; the 
: Space in the Heavens, contained between thefe 
two Lines, or Parallels of Latitude, is called: the 
Zodiac in which the Planets make their Revo- 
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to A Description of the GLoBEs. 


The Tropics and Polar Circles divide the Sur- 
face of the Terreftrial Globe into five Parts, 
called Zones. : 

All that Space between the Tropics is called | 
the Zovrid Zone; thofe two equal Spaces be-}. 
tween the Zropics and Polar Circles are called 
Temperate Zones, and thofe equal Spaces con- | 
tained within the 4ré&ic and Antarétic Circles 
are called the Frigid Zones. 

In fixing the Globes you muft mind that the } 
oraduated Side of the bra/s Meridian face to-} 
wards the Eaft Side of the Horizon; and the | 
Line of 12 and 12 on the Hour-Circle mutt lie 
on the graduated Edge of the brafs Meridian. 

Befides this Defcription of the Globes, ir will 
be neceflary to underftand the following Def- 
nitions, as pertinent thereto. 

The Poles of the Horizon are two Points, | 
called the Zenith and Nadir. The Zenith is the } 
Point right over our Heads, and the Wadir is 
a Point in the Heavens right under us, being: | 
diametrically oppofite to be Zenith; {o that a | 
right Line drawn from one to the other paffeth | 
through the Earth’s Center. | 

Azimuths are great Circles, perpendicular to 
the Horizon, patling through the Zenith and | 
Nadiv ; and that which paffeth through the | 
Fatt and Weft Points of the Horizon, is called | 
the Prime Vertical Circle, or Eatt and Weft | 
Azimuth. Nk 

Almacantars, or Parallels of Altitude, are {mall | 
Circles, ‘parallel to the Horizon; thefe are eafily | 
reprefented on the Globe by the Degrees-of the — 

- Quadrant 
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adrant of Altitude being turned about, the 
nadrant firft {crewed to the Zenith. 
Latitude of any Place on the Earth’s Surface, 
is its Diftance from the Equator; or it is' an 
Arch of the Meridian pafling over the faid 
Place, and contained between the faid Place 
and the Equator, which is always equal to the 
‘Height of the Pole. 
ee en of any Place on the Earth’s Surface 
is an Arch of the Equator, contained between 
the Meridian of the faid Place and that Me- 
vidian from which Longitude is computed. 
‘Whence the Difference of Longitude between 
two Places is an Arch of the Equator contained 
between the Meridians of each Place. 
Declination of the Sun or of a Star is its 

Diftance from the Eguinoétial, and is meafured 
/by an Arch of the Meridian, contained between 
the Centet of the Sun or Star and the Equinodial. 
Right Afcenfion of the Sun or Star, 1s an Arch 
of the Equinottial, contained between the Merz- 
dian of the Sun or Star and the Equinoctial 
Point Aries, Or ir is that Degree and Minute 
of the Equinoftial (counted from the Beginning 
of Aries) thar cometh to the Meridian with the 
 Samr\or Sear. Or, in a right Sphere, it is the 
Degree and Minute of the Equinotial (counted 
from the Beginning of ries) that rifeth with 
the Center of the Sun or Star. — 

“Longitude of the Sun is an Arch of the Ecliptic 
Circle, contained between the Center of the 
Sun and ‘the Beginning ‘of Aries, counted ac- 


cording to the Order of the Signs. <~ 
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12 A Description of the GLOBES. 
Longitude of a Star is an Arch of the Ecliptic, 


intercepred between the Be aaa ad and | 
that Circle of Longirude that paffeth through | 


the Center of the Star. 


Sometimes the Longitude of the Sun or Star | 


is reckoned from the neareft Equinodtial Point; 


and in this Cafe the Longitude will be always | 


lefs than 180 Degrees. 


Latitude of a Stav, is an Arch of a Circle of | 
Longitude paffing through the Center of the | 
faid Star, and intercepted between the Star and | 


the Ecliptic Line; or it is the Stav’s Diftance | 


from the Ecliptic, counted towards the Pole 
thereof, — 
Altitude of the Sun or Star, is an Arch of the 
zimuth Circle, contained between the Center 
of the Sun or Star and the Horizon, counted 
from the Horizon towards the Zenith. And 


the Depreffion is an Arch of the fame Circle, | 


counted from the Horizon towards the Nadir. 

And that Arch of the Azimuth Circle inter- 
cepted between the Suz or Star and the Zenith, 
is called the Zenith Diftance; which, together 
with the dizi#ude, is always equal to a Qua- 
drant, or 90 Degrees. at 

The Meridian of a Place, is that Meridian 
which paffeth through, the Zenith and Nadi, 
and the North and South Points of the Horizon, 
to which when the Sun cometh it is Noon-Day, 
and the Sun or Stars being there, they are faid 
to be on the Meridian. 


Azimuth of the Sun or Star, is an Arch of | 





the Horizon, contained between the Meridian of 


the 


, 
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the Place and the Mertical Circle that the Center 
lof the Sun or Star is in, and is accounted from 
the Meridian of the Place towards the Eaf? and 


eff. 
Amplitude of the Sun or Stars, is an Arch of 


the Horizon, intercepted between the ae and 
| Heft Points thereof, and the Center of the Sun 





or Stars at their Rifing and Setting, and is 
counted from the Eaft and Weft towards the 
‘North and South. — 
Oblique Afcenfion, isan Arch of the Equinottial, 
contained between the Beginning of Aries an 
that Point of the Equinofial that rifeth with the 
‘Center of the Suz or Stay in an oblique eae 
and that Part of the Eguzoétial that fetreth with 
the Center of the Sua or Star, or any Point in 
ithe Heavens, in an oblique Sphere, is called the 
| Oblique Defcenfion. . PTGS SET NEI® 8) 
Afcenfional Difference, is an Arch of the Equi, 
noftial, intercepted between the Points of right 
Afcenfion and oblique Afcenfion; or it is tha 
Spacé of Time the Suz rifes or fets before an 


) Pafter Six o’Clock. 
<The Complement of any Arch, is what tha 


Arch wants of 90 Degrees; fo the Complemen 
of the Latitude of a Place is its Diftance fro 
the Pole of the World, or the Height of th 
Equinottial; the Complement of the Altitude 
the Sun or Stars is their Diftance from the Z 
nith; the Complement of the Declination of any 
Point in the Heavens, is the Diftance of tha 
Point from the neareft Pole, &c. 
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14 4 Description of the GLOBES. 


—— 


The 7erreftrial Globe, according to its various 
Pofitions, may be confidered as Direct, Parallels) 
and Oblique. ats ' 

The Direét, or Right Sphere, is when the Poles 
of the World lie in the North and South Points 
of the Horizon; whichPofition anfwers to thofe|, 
Inhabitants under the Equinoctial. For. here} 
the Equinottial paffeth through the Zenith, and} 
this Circle, with all the Parallels of Declinationy 
cut the Horizon at right Angles, whence the} 
Days and Nights here are always equal, and in 
Length Twelve Hours; and not only the Sum, 
but all the heavenly Bodies are twelve Hours} 
above the Horizon, and twelve Hours concen 
neath. 
A Parailel Sphere, is when the Equator soiddy 
cides with the Horizon, and the Poles of the, 
World become the Zenith and Nadir. This is| 
che very Cafe with thofe Inhabitants (if any) 
who. live under the Poles of the World; here) 
the Parallels of Declination are all parallel to 
the Horizon, and the Suz only rifés and fets; 
when he paffeth the Equinoétial Points; fo that 
here is but one Day and one Night in the, 
whole Fear, each in Length fix Months: And. 
norwithftanding the Length of this Day, the 
Sun’s greatett Altitude is no more than 23 De+ 
grees 29 Minutes, the Quantity of his greateft | 
Declination. | d a 

The Stars in either Hemif{phere defcribe Circles. 
parallel to the Horizon in their diurnal Motion; 
thofe in the upper fZemif{phere being ie i. 
: e 
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ible, and thofe in the lower Hemifphere always 
nvifible. 



























The Oblique Sphere, is when the Pole of the 
orld is above the Horizon, which agrees with 
ll the Parts of the Earth betwixt the Equator 
ihnd the Poles. The Confequence of this Pofi- 





¢Iion is, that the Equinoétial, with all its Paral- 


dWels of Declination, whofe Diftance from the 
Pole exceeds its Altitude, cur the Horizon at 
it bblique Angles, and the Angle made by the 
Horizon and ‘Equinottial is every where equal 
-o ‘the Diftance of the Pole from the Zenith, 
Sor the Complement of the Latitude; the Ho- 
sIyizon cuts thefe Parallels of Declination un- 
Iequally, whence the diurnal and noéturnal 
Arches | are of unequal Lengths, and  confe- 
i |quently the Days and Nights are fo likewife, 
blonlefS twice w Year, when the Sum is in the 
Equinottial. ° Moreover, Thofe Parallels of De- 
clination, whofe Diftance from the Pole is le& 
than the Poles Height, are not cut by the Ho- 
8 Iyizon in our View; whence it is, that all thofe 
Stars whofe Declination is greater than the 
Complement of the Lasitude, never rife no 
fet, but are always in Sight. 
_ A Conftellation in the Heavens, is a Company 
-\of Fixed Stars, to which the Ancients appro- 
[}priated a Name conformable (as they ima- 
ined) to the Thing they reprefented. They 
isjare in Number forty-eight; twenty-three in 
3 the Northern and twenty-five in the Southern 
 demifpbere. a 
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16 A DescripTiON ofthe GLOBES. 


1 obferved before, that the Ecliptic is di 
vided into twelve Signs, thefe Signs receive 
their Names from the twelve Conftellations o 
the Zodiac: For formerly the Equinottial Poin 
Aries was between the Conftellations Pyces an 
Avies, and the Equinoétial Point Libra betwee 
the Conftellations Virgo and Libra; but by, 
reafon of the Preceffion of the Equinox, thi 
twelve Divifions’of the Ecliptic are remove 
out of their ancient Places, notwirhftandin 
which they {till retain the fame Names. An 
hence it is, that the Suz, when in Aries, move 
amoneft the Stars in the Conttellation Péfces 
and when he is in Zaurus, he appears in th 
Conftellation Aries, &c. 

By comparing the Obfervations of the An 
cients with thofe of the Moderns, it is found 
that the Diftance of the Fixed Stays from the 
Epuinoétial Point Aries is ever increafing, an 
this Motion is called the Proceffion of the Equt- 
a and is about one Degree in feventy-twa 

ears. * 
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How to find the Latitude of any Place. 


hy My Rinc the Place propofed to the graduated 
Fe propo 

7 BD) Side of rhe brafs Meridian, and the Degree 

# of the Meridian right over it will thew the 

Latitude of the faid Place, either North or aa 

Whus the Botitude of 


3 : 
sy mcs ee ig aes ga of! North» a nig 
0 London > y) 2) 29951532 North” 

Lae BPepomse west. 1422s ‘Nortio 
 Barbadoes -) =) 9-135 & North: 
| Cape of Good Hope. - 34 2§ South - 
fas St. George - - 13 8 North ». 
Lima in Pers - - 12 30 South,. ohh 
eae Ee eee South 
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» Horm t0 find the Longitude of any Place 


) , Bngthe given. Place. to the graduated Side 
of the brafs. Meridian, and keeping the Globe 
Rill, look what Degree 3 of the Aqumottia ds. sae 
Va _ 
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13 The USE of the Terreftrial Grose. 
By the brafs Meridian, and that “fhall be the} 
Longitude, reckoned 3 eae! or wefterly from 


the fir? Meridian. “Thus the Longitude of 
Philadelphia, is - = 75 Degrees Welt 


Londn - -- - 0]. 
Bofon -.- -\ +. 71 Weit 
:  ‘Barbadoes - - - 59 Welt 
~ Gape of Good Hope 27 Fatt 
Fort St. George - ~ 92 Haft 
Lima in Peru ~ ~ 73 Wet 
Cape Horn» - »-) 80. Welt... 


Ben PROB. UL 


i 
td ; | 
How to find the Diftance between any two Places. | 


“Lay tHe graduated Edge of the Quadrant ol 
Altitude to both the given Places, fo as the Be- 
ginning of the Degrees fhall lie upon one of 
them; :then the-Degree of the Quadvant over 
the other Places thall _fhew. their Diftance. 
Whenee the Diftance from Philadelphiato | 


London will be found 50 Degrees 
Rofig 2S > eee 
Madeiva: =" --- ~-~ 44-Deg. 
Cape Verde -‘- - - $4 Deg. 
Barbadoess - .- -~ - 29 Deg. 
Panama and Mexico - 32 Degpe 
Gulf of California --- go Degrees, @e. 
© Tf the Diftance of the two given Places be 
tnore than a Quadrant, you mutt meafure it at 
twice, “or elf atvonce by a Semicircle. Thus 
. ad the 


a 



























ithe Diftance from Philadelphia to the Cape of 
|Good Hope will be found about 112 Degrees. 


| PROB. Iv. 

[Being at Sea, and knowing what Latitude and Lon- 
| gitude your Ship is in, how to find that very 

| Place on the Surface of the Globe. 


Count the given Longitude on the Equinottial, 
eaftward or weftward from the fir/t Meridian, 
as the Cafe requires, and bring that Degree to 
the graduated Side of the.brafs Meridian. Then 
ook on the Meridian for-your Latitude, either 
North or South, according on which Side of 
the Equatoy you are, under which make a . 
VMark for the Place of your Ship. . 

) Exampre, Suppofe you were in the Lati- 
4Jeude of 31 Degrees North, and Longitude 61 De« 
grees and a half Weft; by. obferving the fore« 
going Directions, you will find the Place of ~ | 
your Ship to lie a lictle to the Soushward of = 
Bermudas. . 
iy PROB. ¥. 

How to find the Difference of Time between any 
two Places on the Earth. : 
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_ Bring .the weftermoft of the two given 
Places to the bras Meridian, then fet the Index 
of the Hour-Circle to 12; thar done, turn the 
Globe weftward, until you bring the other » 
Place to the bra{s Meridian, then will the fades = 
point out the Difference of Time in the Hour- 
| " (> ae “ma * Gyrele, 
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Circle... tone ,whenitis 12. 0°Clock at Noon at 
Philadelphia, icwillbeat yy yin 
London -.'+ = “§* 0 Afternoon 
on Boffo. -< - 6-12, 16 Aft, te hee a 
Kiss Barbadoes, - 0-1. 4 Af 
Cape of Good Hope. 6 48 Aft... % 
Conflantinople.- - 6 §5 Aft. ~~” 
Fort St. George’ = "10 26" Aft.) 00D 
6 Lima in Peru o 126 Afteo bw thes 
Quebeck' 2rtvor20et Aft ae oft os 
2 Mexico + 62-9 to01r: Mornings: ty 
) Batavian- = 125.0: at Nights -o)} 
~ And, after this manner, the Flour being Byes 
in any Place, you may find the Time of the Day; 
or Night in any other Part of the World,” 
AL TO.seunene Lege Grppy lygymeCD ne: to shiag, 
33 ta va TIO VY Ten 8 Areas Gy 
How to. rettify: the, Globe to..any, Letitude, 
to boswiwed af given Place. rey dui@ragey, 
Bring the Place propofed to the brafsMeri- 
dian, and there keep.it, obferving at the fame 
time the Latitude; then raife or deprefs the 
Péle until the Horizon cuts the fame Degree of 
the Meridian under the Pole'as*is: the Latitude 
of the Place. If the Latitude. be North, eleyate 
the North Pole juit fo much as the Latitu 
amounts to; bur if the Latitude he South, ther 
the South Pole muft be elevated; and then will 


<o 





® the Place given be at the very Top of the 


Globe, that is under the Zenith, the Horizon of 
the Globe will be the Horizon of the Place, the 
fe © 40 7 ral 


4 


















The USE ‘of the Terreftrial Grose. 2x 
brats’ Meridian, being fet North and South will 
be. the tue: Meridian -of the, Place, sand. the . 
Tour-Circles, will be the real, Hour-Circles_to 
which the St comes at thofe Times of the Day, 


jor Night, ge. Gy bois walsh) ci’ ocd 
Weeder Ties vt Wes) fi - ¥ ee Tek ee oF ¢ : 
slay wets PROB Vi ad al 


i {Tt oS 7 4 ‘ 
| ¥ ; ys AML A PM CASRAPEESS OREN § _ 
How to find the Sun’s Place in the Ecliptic for any 
pos ose given, Day in the Beare echuk 


t¢ 





') Look on the wooden Horizon for the Day of 
‘Ithe Month, and right apainft it on the next 
[Circle ftands the Sign and Degree of the Ecliptic 
mjthe Suis then in. So the Sun’s Place will be 
PQA pick cin ty owing A cody ca doen IT 
oma 1, New Style; w 11 Degrees. 

“x, 24 Des. 

5 Deg. | 

225 DSS iew ae | 

6 Deg... i 


To) 


ebruary 12 -'- - - | 
March 25 = 
(RPM TBR ee te 
— Auguft 29% °- A 
Ofbobers.~ 3). -.2 syn eto Deg. 
_ December Oe NE ete pe: 27 Degr. ee. 


hh Wah ahs OFBAVTIEN?, 2737 be 
To find thofe Places on the Globe to which the Sun 
«will be vertical on any given Day. 





4 boRet 










ll. Find the Sun’s Place in the Eeliptic. b 
‘1PRos. vit. then bring that Place to the brats 
Meridian, and obferve the Degree of the Merz- 

the Ecliptic. ~Then turn the  — 
1d all thofe Places on the Earth's 

















BR The USE of the Terreftrial Grose, 
Meridian will have the Suz in their Zenith that 
Day. Thus, on the 24th of April the Sun's 
Place will be found to be four Degrees of Ziu-| 
rus. Therefore bring 4 Degrees of Taurus to} 
the brafs Meridian, and you will find over it 
on the Meridian 13 Degrees. Then turning}, 
the Globe about, you will find the following | 
Placés to pafS under that Divifion, to wit, Bar-| 
badoes, River Gambia, Fort St.George, Siam 
Entranéey &c. to which Places the Suz .comes 
, that Day vertical, or in their Zevith. i 
. Hence it appears that the Suz can never} 
come to the Zenith of any Place without the 
Tropics; neither within the Tropics, but at fuch 
Times as the Latitude of the Place and Declina- 
tion of the Suz are equal, and the fame Way. | 


PROB. IX. 


i On any Day of the Fear, and any Time of that ' 
5 Day, in any given Place; to find in what Part | 
a" of the Globe the Sun will be then in thew 
i Zenith, a eee 1 EN pl 


1 Find the Swi Place in the Ecliptic for the | 
iu ‘iven Time, then bring that Place to the Meri-- 

i and mark well the Degree over it; then , 
bring the given Place to the Meridian, and 
keeping the Globe ftill, fer the Index to the 
given Hour, then turn the Globe about until 
the /udex points at 12 at Noon, then that Point 
“of the Glohe which lieth under the aforefaid 
Degree of the brafs Meridian, will have the Sua 


é 2, . . 
vertical at the given Time. 





e 





’ Thus, 


id ; 
; 


my! 
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| Thus, at Philadelphia May the 2oth, at two 
JoClock in the Afternoon, you will find the 
| Suz to be vertical over the City of Mexico. 
J} And on the 18th Day of uguf?, at eleven 
,}0°Clock in the Morning, the Sun will be in the 
'} Zenith at Baxbadoes. Alfo the 22d Day of Offo- 
ber, at half an Hour after Three in the Morn- 
Hing, the Suz will be in the Zenith at the North 
End of Madagafcar, &c. 


PROB. X. 


Any Place being given in the Torrid Zone, or 
within the Tropics, to find what Days mm the 
| Fear the Sun will be in thei Zenith. 


Bring the given Place to the brafs Meridian, 
and mark well its Latitude; then turn about the 
Globe, and obferve what Degrees of the Ecliptic 
pafs under the faid Latitude on the brafs Aderi- 
dian, and thof Points of the Ecliptic will be the 
‘Sun’s Place on the Days required. Then look 
for thefe Places of the Sun amongft the Signs 
and Degrees on the wooden Horizon, and right 
againft them in the Kalendar ftand the Days 
} of the Year. 

And thus you will find that the Sun comes 

to the Zenith at 

Barbadoes, Apvil 24 and Auguft 18 

St. Helena, ioe 4 and Fe a 5 

Antigoa, - May 8 and Auguft 5 

Cape Verde, May 18 and Fuly 26 

Mexico, -- May 20 and ‘Fuly 23 

St. Thomas, March2o and Sept. 23, &e. 
B4 PROB, 
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Any Day of the Fear being given, when the Suni. 
as in the firft Quarter. of the Ecliptic, to fin 
thofe Places inthe, Northern Frigid. Zone, 
wheve the Sun begins to fhine conftantly fora 
Day, or a Number of Days; without fetting. \ 


Firft find the Place of the Suz for the given 
Day on the wooden Horizon, then bring that 
Point of the Ecliptic to the Meridian, and {eel 
what Degree of the Meridian is right over it3} 
then counr fo:many Degrees on the brafs M-| 
xidian from the Pole towards the Equator, and) 
where that Reckoning ends make a Mark:! 
Then turn the Globe round, and all thofe Places | 
that pafs under the faid Mark on the brafs Me-' 
‘yidian, Thall be the Places required. | 
Thus we fhall find that the Sun rifes in this! 
manner on May 14 at the North Cape, and on ' 
April 26 at Cape Lookout. 26) 9 oye 

p fits PB, OeBos SAL ange Bal 
AA Place being given in the North Frigid Zone, | 
to find how long Time the Sun doth conftantly 

Shine there, and bow long he is abfeit' alfo the 

Days when he firft appears and difappears. > 

Rectify the Globe to the Laritude, then turn} 
the Globe about, and fee what Degrees in the - 
firft and fecond Quarters of the Ecliptic are cut | 
by the North Point of the Horizon. The-firft 
is the Sun’s Place when he begins to fhine con- 
tinually, and the fecond is his Place whem he - 

“returns 
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returns again to’ the Horizon. ‘Then look on 
\ithe wooden Frame,’ and obferve what Days of 
i-he Year anfwer to thofe Points of the Ecliptic, 
and the Number of Days intercepted will thew 
Wihow long the Suz will continue in the given 
Place above the Horizon, and the Time of his 
‘Abfence will be nearly equal to this... 
| Again, Turn the Globe about until the fourth 
yQuarter of the Eclipric'is cat by the Horizou in 
‘ithe South, and: that Point ‘of the Eclipric fhall 
(be the Sui’s Place when he firft rifes after ‘his 
long Abfence, and the Day anfwering thereto 
jon the wooden Horizon, is the Day when the 
Sun begins firft to appear. Bret 
> Again, Turn the Globe until the Horizon in- 
rerfect the third Quarter of the Ecliptic in the 
South Point, and the Point of Inrerfection will 
beathe Place of the Su when he begins totally 
to: difappear; ‘the Day corre{ponding thereto 
will be found on the wooden Frame. =» 
|! Exameve; Let the Place propofed be the 
North Cape in the Latitude of 71 Deg. 25 Min. 
. |) » By the foregoing Rules it will be found that 
lithe Sum begins.to fhine continually in that La- 
iititude the 14th’ of May, and continues above the 
‘WAorizow until the 30th of Fuly, which is fe- 
venty-feven Days.  Alfo the Suz begins to be 
\frotally abfenr on the 15th of November, and 
eijcontinues fo until the 27th of Faxuary, when 
he rifes again. — Mis 4 Hts 
{i In like manner, at Cape Lookout, ix will be 
.ifound thar the Sun rifes there on the 25th of 
April, and fets not again until the 4th of 4u- 











¥ 
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guft. That on the 28th of Odober the Suz goes 
down, and rifes no more until the 13th of Fe. 


bruary. 
PROB. XIIL 


Hom to find thofe Places in the Frigid Zone 
where the Sun fhall fhine a certain Number o 
Days without fetting. 


Count half the Number of Days on_ the 
Ecliptic, as fo many Degrees, reckoning from 
the Beginning of Cancer, and where the Reckon-+ 
ing ends bring that Point to the brafs Meridian, 
and obferve the Deeree of the Meridian over 
it; for fo many Degrees as this Point is diftanr 
from the Equator, i many you muft count on; 
the Meridian trom the North Pole towards the 
Equator, and mark the End:of this Reckoning, 
Then turn about the Globe, and all thofe Places 
that pafs under this Mark are the Places de- 
fired. : f 

If you operate towards the South, count half, 
the Number of Days, as fo many Degrees, 
from the Beginning of Capricorn; and in either; 
Cafe, if half the Number of Days amount to; 
30, count but 29 Dieser from Cancer or Ca- 
pricorn; if 60 Days, but 58 Degrees, ere. a 

_ Thus, if it were required to find whar Part 
of the Frigid Zone the Sun will thine the Length, 
of 100 Days conftantly without fetting, ir will, 
be found to be at Cherry Jsland, between the 
North Cape and Point Lookout, and all other; 
Places in that Parallel. | 





PROB. 
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1 cle Meelis Ae Ait 6 Aenea ea 
Whe Day of the Fear and Time of the Day being 
given, to find thofe Places on the Earth where 
the Sun is rifing ; (ee Places where. he is fet- 
ting; thofe Places where it is Noonday ; thofe 
A Places where it is Midnight ; that Part of the 
} Earth which is illuminated, and that Pavt which 
jis then in Darkndfs, 


a} By Pros. 1x. find that Part of the Earth 
yhere the Sun is vertical atthe given Time; the 
fame being brought to the Meridian, let the 
aGlobe be rectified to its Latitude. Then, 

- 'Thofe Places in the weftern Semicircle of 
the Hovizon have the Sun a-rifing. 

te Thofe Places in the eaftern Semicircle of 
e Horizon have the Sun a-going down. 
Thofe Places tinder the upper Semicircle of 
eIthe brafs Meridian have Midday. / 

~ ‘Thofe Places under the lower Semicircle of 
the brafs Merdian have Midnight. 

Thofe Places above the Horizon are illumi- 
nated, and rhofe Places under the Horizon are 
in Darkne(s; except thofé thar are lefS than 
18 Degrees below the Horizon, which have 
| Doilight. ) . 
~ And as many Degrees as any Place is above 
or under the Horizon, juft fo many Degrees 
they have the Sun elevated or depreffed. 

1} Thus, the 20th of May, at Two o’Clock in 
the Afternoon at Philadelphia, the Sun will be 
rifing in the Great South Sea, near the Land of 


Felfo, New Beeland, &o. ; 
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He will be fettinge to thofe in the Wefterr] 
hal of Sls in-the Baltic Sea, in Germany | 
taly, Island Afcenp fon, &c. | 

Tt; will be Midday -at Mevico, New Novel 
Wales, &. and Midnight at Cape, Comerine 
Fort St. George, &c. 4 

The Parts of the Earth tihuminared will be al 
America, the weftern Parts of Europe and sil 
ca, the We a South Sea; and Atlantic Ocean, 


all Apia a, idle eaftern Parts of Europe, and sled 
all Afvica, New Holland, the Indian Sea, - and 
Part of the Southern Ocean, och, steyth 1 


¢ 
+ 


PROB. XV. o- 


The Time of a Lunar Fclipfe being known, tofind a | 
thofe Parts of the Globe where wt will be vifible. | 


By Pros. 1x, find chat Part of the Globe | 
which will have the Suz in the Zenith, at the 
given Time; and then bring the oppofite Point 
or Autipodes, to the Zenith: And the ‘Eclipfe, 
will be vifible to all that Part of the Globe aa | 
the Horizon. 

Thus, the Eclipfe a the Afoon, which will, i 
happen the 7th of April 1754, will be vifible f 
all over y nikita; the Great South Sea, and Part | 
of the Atlantic Ocean. | 

And the Ech; ipl of the Mooz which will hay cd 
pen the firft of Ofober the fame Year, will be | 
vifible in all America, except the Eatt Side of | 
Brazile. In Part of the Atlantic Ocean, the Pa- 
cific Ocean, Part of Afia, and the 4fiatic Islands, 


PROB. | 
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irscrcere RO Bo: XVI. aid niptrittireeieeiednetitines 


Ml? Place being. given on the Globe,.to find the 
| Bare of any other’ Place. 
Bring the given Place to the Zenith, and 
here oe b e pipe tee “a pads then 
ring the graduated Edge of the Quadrgut. to 
| at Place whofe dint oe hand to) knows 
ind the Quadrant will cut the Horizon in the 
Point..of the.Compafs....And thus_ ir will, be 
bund that London bears from Philadelpbia about 
North 50 Degrees Eafts; and the following 
WPIACCS, LOW og ricer ie imgl glint 

| Stockholm ..N..36. Deg. E. 
7} Madvid - N. 65 Deg. E. 

1 St Helena S.-64 Deg.) Benes)! 
Uh res Panama S. 10 Deg.; Wao 2 & iq 
Mexico-- S. W. by W. fa 
itl Tr is to be obferved, that thefe Bearings are 
i\pnly the true Situations of thofe Places ‘in’ re- 
pect to Philadelphia, or the Angles of Pofition; 
tind nor, the Courfes to be fteered by theCom- 
pats: For it is well ‘known ‘that the Rhumb 
Ibe Courfe from Philadelphia to London’ is 
".N.E.3E. and better; the Rhumb Line not 

cing a great-Circle of the Spbere, ‘bur: a fpiral 




































OF THE. 


i Celeftia G LOB E 























PROBLEM IL. | 
Hom to find the Sun’s Right Afcenfion and De} 
F clination, for any given Day. | 
sf (Inst find the Sun's Place in the Eoliptic, by 
i] Pros. vit of the Ufe-of the Zerveftrial 
Globe. 


_ Bring the Place of the Suz to the gra 
duated Side of the brafs Meridian, and ther 
7 keep it. : | Ay 
i, The Degree of the Eguinoftial cut by 

| the bral Meridian, is the Sun's Right Afcen- 


ae 


Y eaten, ew : 4 
" And the Degree of the Meridian cut by the 
‘Ecliptic, is the Sun’s Declination. | 

hus, the rsth of 4pril, I find the Sur’ 
Place to be 25 Degrees and a half of ries, 
and the Sun’s Aight Afcenfion 23 Degrees 
37 Minutes, and the Declination 9 Degrees 
g2 Minutes North Afcending. 3 


More 
























The USE of the Celeltial Grose. 3% 
More Examrtes for Practice. 
~ R.Afcen. Dee. 
) » +. degmin, deg.min, degemin. 1 
jun’s Place 20 O- 4732 - 17 46 No.Afe 
it 1.5 16 = 63 94-1 9-No. Ate. 





iy oO - 108 26 - 22 24 No.Def. 

‘i Q 10 30°~ 132.57 = 17 38 No.Def 
| my 14 20 - 165 34 - 610 No.Def. 
“3 28 gy - 206 43 - 11 2 So.Afe. 
“i “Mm 12 10 - 279 39 - 15 30 So.Afe. 
37 17 O - 255 §2 - 22 50 So.Afe. 


2030 292 10 = 21 55 So.Def. 
4% ..3 12 - 305 23 - 19 28 So.Def. 





Ob doicg PROB. IL 

iNThe Surs Right Afcenfion being given, to find 

| °4is Place in the Ecliptic, and bis Declination. 
Count the Right Afcenfion-of the Suz on thé 

\ Equinofial, an bring that Point to the brafs 

Veridian. 

| Then fee what Degree of the Ecliptic is cut 

, the ‘brafs Meridian, — and that is the Sun's 





et ins. 

Alf look what Degree of the Meridian is 
ut by the Ecliptic, and that is his Declination. 
ig) Lhus, if the Aig Afcenfion of the Sun be 
pes Degrees, his Place in the Ecliptic will be 
found to be v 26 Degrees 57 Minutes, and his 
Declination x10 Degrees 24 Minutes North 


f' 


cm 


More 
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22. 0~ 35239 - 310 So.Del 
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ga Fhe USE of the Celeftial Groat 
" _ More Examples... 
F — Sun’sPlace. Dec. 
i ‘ deg.min, deg.min. — |} 
ul RAG 120 Deg. - & 27 $4 - 20 37 No. def] 
‘si “916 Deg. - m 8 23 - 14 20 So. afd} 
4 _ - 342Deg. - X 10 30-7 39 So.def} 
| ee PROB IL 
i The Declination of the Sun being iven, to find 
* - bis Place in the Ecliptic, and his Right Afcen-| 
i fion. . Ht 
Move the Globe about until the Ecliptic’Line| 
afs juft under the Degree of Declination on 
the brals Meridian, and there Jet the Globe reft. 
| Then the Degree of the Ecliptic lying under} 
A the bra(s Meridian, thall fhew the Sun’s Place. | 
i + And the Degree of the Equinottial lying un- 
A, der the Meridian {hall be the Sua’s Right Afcen-; 
fign, 2 de Tah Sa a | 





ORAM PLE ead 
Sun’s Place. R. Afe, 





i F oes eo.» ,. deg-min. deg.min. | 
)--WheSun’sDec.13 deg, No.alc.- 422-32 6 
va  " “g9deg.No.def - 65 r9 56-111 3: 
‘| a4 .7deg, So. alc, - 17 48.- 196 2 
‘ ~- 14deg. So.def.- % 22.37 - 324 59) 


! 


a5 , ita PRO B. “IV. MAS GA. aks 


© Hox to veétify the Celeftial Globe for any Daye 
* Slide the brats Meridian in the Notches of the 
wooden Frame upwards or downwards, ed 
ee 
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the Horizon cut the Latitude of the Place, fo 
fhall the Pole be elevated above the Horizon 
the Quantity of the Latitude. © 


i) Bring the Suis Place in the Ecliptic to the 
Morals Meridian, and there ftay the Globe. 
"Wy Set the Yudex of the Hour-Circle to the up- 
permoft 12, that is, to 12 at Noon. 
Then {crew the Quadrant of Altitude to 





he Zenith, that is, to the Degree of Lati- 


“Wade; and thus will the Globe be reétified for 
ters: 


ny | 





ull PROB. V. 
i To find the Time of Sun-Rifing and Setting any 
hate Day of the Fear. 


= - 
f | Redtify the Globe to the given Latitude, and 
Mo the givenTime. — rl 
| Move the Globe eaftward until the Sun’s Place 
An the Ecliptic lie jutt in the Horizon; then will 
(uhe Jzdex. point out on the Dial-plate the Time 
inf Sun-rifing. 
§ Aoain, Turn the Globe weftward, until the 
Sun's Place in the Ecliptic meet the Horizon in 
4Phe Weft; and then the Jzdex will fhew the 
WiTime of Sun-fetting. — 

| And thus ir will be found that on the roth 
bf Fanuary, in the Latitude of Philadelphia, the 
yun vifes at 19 Minutes after Seven, and fets at 
yajtt Minutes after Four. 









ill) 
i ; Cc 


More 
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More Examptes for Practice. 
Sun-rife. Sun-et. 





ho. Mk... * wy hibain. 

May .t.--+ 5.8 --- &4§2 

July 1§ ~~ ~ 4 43 ---.~ Zee 

Sept. 29 ---6 8---=5 52 

Nov. 12 ~--7 2--~-4 58 
PB Red) Be tyes 


} The Latitude and Day of the Month given, to | 
4 find the Length of the Day and Night. | 


_ReGtify the Globe. Then bring the Sun's) 
Place in the Eclipric to the weftern Side of the | 
|» Hroizon, and mark on the Dial-plate the'Time 
' of Sun-fetting. ... re | 
iz Then turn the Glove ftill weftward, until the 
_»  Sun’sPlace in the Ecliptic appears on the eaftern | 

Side of the Horizon, and mark on the Dial- | 
plate the Time of Sun-rifing. . | 

And the Hours and Minutes which the Jy) 
dex pafles over from Sunfet. to Sun-rife, thall | 
be the noéturnal Arch, or Length of the Wight. | 
~ Again, Move the Globe ttill weftward, until | 
the Siz’s Place touch the Horizon’ on the Weft\ 
Side of the Meridian, or until the Jndex points ) 

"to the Time of fetting, fo fhall the Hours and | 
7 Minutes paffed over by the Index from Sun- 
| rifing to Sum-ferting, be the Meafure of the | 
diurnal Arch, or Length of the Day. 4] 


N.B.; 












= 
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|. NB. That twice the Time of Sun-rifing is 
the Length of the Might, and twice the Time of 
Sun-fetting is the Length of the Day. 

And after this manner ir will be found that 


qthe Length of the Day in the Latitude of Phila- 


delphia on Fanuary the roth is 9 Hours 22 Mi- 
nutes, and the Length of the Night 14 Hours | 
38 Minutes. 





= 


Take the following Examples for every .~ 
to Degrees of Latitude, on the 12th of April, 
Night. Day. 
ho. m. ho. m. 
North Lat. 10 Deg. - - 11 48 - = 12 12 
20 Deg. =)- 11.34 = 2.12,26 % 
30 Deg. - - 11 20 - - 12 40 
40 Deg. =~ 11. 2+ -~ 12°58 
50 Deg: = 4, 10.96 +:-.13 24 


@ 60 Deg. -) 9 58 -- 14.3 Meg 
79 Deg — = .8 42 +) +0.T5, 18:5 
Bo Deo. es, 4 eo TO 58 


‘And contrarywife in South Latitude. 


é x 
t 


. PROB. VIL. 
The Latirade of a Place, and the Day of the 
Month given, to find the Suit’s Amphirude. 


the Globe to the Latitude and Place 








of the Sui eee be) eye 
| Move the Globe eaftward, until the Sun’s 
Place lie even with the Horizon, then the De« 


PMoree of the Horizov acaintt the Place of the Sum, 
a i EC ie fhali 


~" 


de BS hs ‘ Fae ee ee 





(ERTS 


> 





_ and at fetting, Welt 9 Degrees 14 Min. South. | 
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fhall be the Sun’s Amplitude, towards the North | 
or South at rifing. } 
And if the Place of the Sun be broughr to 
the weftern Side of the Horizov, the Degree of || 
the Horizon cut by the Ecliptic, will thew the 
Suvs Amplitude at ferting, either North or || 
South, and will be the fame as before. ak 

Thus the Sun’s Amplitude, on May the 20th, 
for the Latitude of 40 Degrees, will be found ff 
to be Eaft 26 Degrees 31 Minutes North; and # 
at ferting, Weft 26 Degrees 31 Min. northerly. |} 

Alfo on Ofober the 11th, in the Latitude of '\ 
40 Degrees, the Amplitude of the Sun at rifing || 
will be found Eaft 9 Degrees 14 Minutes South, | 





More Examptes for the 29th of April. . 


Amp. at Amp. at | 

rifing. fetting. | 

Lat. No. 10 deg, -E.14 44 N.-W. 14 44N. | 

ao deg." T4029) eee ee 4 
godep. - 1648 - 16 48 

. go.deg..- 19° § = | AO Se 

, so deg. 427 (92°56% *- 22.56 
69,.dég. p= 301g = aa as 
-yodeg. - 47 4 - 47 4 
75 dep.yoa7s 20 *- 75. 20 


And in South Latitude the Amplitude will be || 
the very fame, only of a contrary Denomina- | 
non. {| 
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‘The Latitude and Day of the Month given, to 
Ii find the Sun’s Oblique Afcenfion, azd Ob- 
lique Defcenfion. 


Rectify the Globe to the Latitude and Sun's 
Place. 
Then bring the Place of the Suz to the Eaft 
isSide of the Horizon, and letting the Globe reft, 
iiifee what Degree of the Equinotiial is cut by the 
|\Aorizon, and that is the Sun’s Oblique Afcen- 
fion. 
‘i Then turn the Globe weftward, until the 
Sun’s Place lie even with the Weft Side of the 
‘WAovizon, and the Degree of the Equinotiial 
defcending, is the Sun’s Oblique Defcenfion. 
if Thus, in the Latitude of 40 Degrees North, 
and on the r7th of April, the Oblique Afcenfion 
of the Suz will be found to be 16 Degrees 
127 Minutes, and the Oblique Defcenfion 34 De- 
‘grees 29 Minutes. 


More Exampetes for Practice. 
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e 





















|] Latitude 4o Degrees North, “ 
| . D. M. D. M. 
May 25 - Ob.AL 43 22 - Ob, Def 80 58 





Wfuly 12- - 91 46- - 131 24 
















Sept. 39- - 189 8-. - 184 16 
ly Nov.” 18 - = YN 2¢.Ee) Abe =~. 216°48 
HM Jaw. 93 - = 304 48- - 263 24. 

- 348 45. 


March 1% - - 354 45 - 





C 3 And 
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And if the Latitude were South, the Oblique | 


Alcenfions above, would be the Oblique Defcen- } 
fions, “and the contrary. 


PROB. IX, 


TheLaticade and Day of the Month given, to nfl 1 


the Sui’s Aitirade and Azimuth at any Hour 
of the Day. 


Rectify, the Globe by Pros. rv. 


Move the Globe eafterly or wefterly, as Oc. || 


cafion requires, until the fadex points to the 


given Hour.. 1} 


Then keeping the Globe ftill, bring the gra-_ | 





duated Ede of the Quadrant of Altisude to the 


Sun’s Place in the Ecliptic, and there ler it reft. | 


See what Degree of the Quadrant of Altitude 
lies even with the Sui’s Place in the Eeliptic ; 
for that is the Sun’s Aititude for the given 
Time. 

And if you count the Number ‘of Deerees, 


on the Horizon, between the North or South | 
Points and the graduated Edee of the Quadrant. 


of Altitude, you will have the Sun’s Azimuth. 


Thus, the 20th of Faauary, and in the Pa | 
found at Nine in the Morning, or at Three in | 


tude of Philadelphia, the Sun’s 4ititude will be | 


the Afternoon, 16 Decrees 0 Nine and the > 
Sun’s Azimuth fiom the South 43 Degrees” 
§8 Minutes. And at Ten and Two oC Clock, | 


an Altitude is 23 Degrees 48 Minutes, and i 


Azinuth 30 Dé orees 55 Minutes. 


werd "ee: More | 


4 


My 
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~More Exame tes for the Learner’s Exer. _ 


i cife, fitred to the Latitude of 40 Degrees North, 
1 and the Hours of Nine and Three. 


D. M. D. M. 
Febr. 4-Sun’sAlt.20 6-Azim.46 22 from So. 


| 
i 
I 
| 





Mi March 5- - 2b OT bus a SS 
iW April to- - 38 43- - 63 52 
BPE CARN a Ie tate a: 
| Puerta =%) “Ag §i- = 80 15 
{ | And at Six o’Clock, 
i july 12- - 13 56- - 73, 7fromNe. 
~—Auguflts- - GS ss ZN 
PROB. X. 


The Latitude, Day of the Month, and Azimuth 
of the Sun ee given, to find the Suis Alt- 
tude, and the Time of the Day. 


Reétify the Globe by Pros. iv. 
__Countthe Azimuth of the Sun on the wooden 
“| Horizon, to which bring the Quadrant of Alzi- 
| tude, and there keep it. | 

Move the Globe until the Sun’s Place in the 
Ecliptic lie even with the graduated Edge of 
the Quadrant of Altitude, and then keep all 
ftill. a: 
‘Then fhall the Degree of the Quadrant cut 
by the Eeliptic, be the Sun’s 4izitude, and the 
_ Index of the Hour-Circle will point to the Time 
of the Day. - 

Thus, ‘in the Latitude of 40 Degrees, and 
on the twenty-firft of Fanuary, the Sun bein 

| C4: Soutl 
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South South Eaft, his Altitude will be found |} 
26 Degrees 58 Minutes, and the Time of the|} 
Day 35 Minutes after Ten in the Morning. | 

In the Latitude of 50 Degrees North, and on} 
the 17th of Aéarch, the Sun will be found toll 
come South-Weft at 32 Minutes after Two, |¥ 
and the Sun’s Altitude will be 29 Degrees|| 
11 Minutes. tt 

In the Latitude of 60 Degrees North, the|t 
Sun in the Tropic of Cancer, Ee will be North- }j 
Fatt at 21 Minutes paft Three in the Morning, } 
and his Altitude 3 Degrees 39 Minutes. i 

In the Latitude of 30 Degrees South, the Suz q 
in the 7Zropic of Capricorn, the Sux. will be | 
North-Weft at 28 Minures after Twelve, and if 
his Altitude 81 Degrees 2 Minutes. M 

And at Philadelphia, the Sun being in the ip 
Tyopie of Cancer, will come due Eaft at 5.Min. | 
after Eight, due Weft at 55 Min. paft Three, i 
and his Altitude will be 38 Deg. 19 Min. h 





PROB. XI ' i 


The Latitude and Day of the Month given, to. | 
gether with the Sun’s Altitude, to find the Time | 
of the Day, and Azimuth of the Sun : 


The Globe being re€tified by Pros. tv. , 
move the Globe and Quadrant of Altitude, until | 
the Sun's Place in the Ecliptic meet’ with the | 
given Altitude on the Quadrant of Altitude, and 
there let all reft. * 


See 
























‘ % ¥ 

The USE of the Celeftial Grope. 41 
| See what Hour and Minute the Jadex points 
; for thar is the Time of the’ Day. 

And the Arch of the Horizon contained be- 
Ibyeen the graduated Edge of the Quadrant of 
Wi [titude 1 the North or South Points of the 
Jorizon, is the Sun’s Azimuth. | 
Thus, in the Latitude of 40 Degrees, on the 
gth of Fuly, I obferved the Sun’s /titude to 
e 37 Deg: 30Min. Then, by the foregoing 
Wirections, I find the Time of the Day either 
A. Minutes paft Eight, or 46 Min. after Three; 

nd the Sun’s Azimuth from the North 96 Deg. 
io Min. 
i And in the Latitude of 20 Deg. South, on 
he firft Day of December, when the Sun’s Aizi- 
ide is 29 Deg. 20 Min. the Time of the Day 
Wivill be found to be either 38 Min. after Seven 
lin the Morning, or 22 Min. after Four in the 
alf\fternoon, and the Sun’s Azimuth from the 
South 75 Deg. 34 Min. 
| N.B. In operating by the Globe for this and 
ther Problems, if the Sun’s Declination be 
siven inftead of the Sun’s Place, or Day of the 
Wfonth, you may bring the Equinottial Colure to 

he brafs Meridian, and the Index to 12 0’Clock; 
which rectifies the Globe when the Declination 
s given. ‘Then thall the Degree of Declination 
H-ounted on the Equinottial Coluve, perform the 
Mame Office as the Degree of the Ecliptic itfelt 
“vould do. 
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PRO 8, xT. 


Having the Latitade, the Altitude of the Sun an | 
bis Azimuth given, to find the Day of thit 
- Month, and Time of the Day. wy 


| Let the Globe be rectified to the Latitud 
Hy and the Quadrant’ of Altitude {crewed to thi 
ie. Zenith 
i Bring the graduated Edge of the Quadrant) 
_ — & Altitude to the given Azimuth on the Horei 
fi zon, and there keep ir. ‘il 
4 Turn the Globe about, until the Ecliptic 
" the Quadrant in the given Altitude, and the 
id Degree of the Ecliptic which lieth under the 
qe Sun’s Altitude, fhall be the Sun’s Place. 
at Keeping the Quadrant of Altitude {till, move} 
if the Globe until the Sun’s Place come to the Me. 
4 vidian, then fet the Jndex of the Hour-Circle ta} 
a x2 at Noon. . 
i Then turn the Sun’s Place back again to the| 
Quadrant of Altitude, and the Index will point 
_ to the given Hour. 7" 
Laftly feek the Suz’s Place on the wooden) 
Frame, and againft it ftands the Day of the 
Month. ; 
Thus, at Philadelphia, when the Sun’s Altis\\ 
tude is 45 Degrees, and his Azimuth South 
60 Degrees Weft, his Place will bev 27 De-: 
grees 27 Minutes, or mp 2 Degrees 33 Mii 
nutes, the Day of the Fear will be the 7 
ee See 0 


Ve 


| 
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| The USE of the Celeftial Grose. 43. 
F April, or the 25th of 4ugu/?, at 34 Minutes 
ter Two. 

MW And in the Latitude of 50 Degrees North, if 
Me Sun’s Altitude be 10 Degrees, and his 42i- 
uth Eatt North Eaft, the Sui’s Place in the 
| 

| 
















cliptie will be found to be M1 10Deg. 18 Mi 
utes, or 95 19 Deg. 42 Minutes, and the Time 
Mune the firft and Fuly 12, at 16 Minutes paft 
five in the Morning. 

il Alfo in the Latitude of 30 Degrees South, if 
Ihe Sun be 75 Degrees high, and bear North 
Jat by North, his Place in the Eeliptic will be 
| p 18 Deg. 33 Minutes, and sx, 11 Deg. 22 Mi- 
Huces, to which an{wers the 11th of November 
Wind thirry-firft of Fanuary, at 25 Minutes after 
‘HHleven o°Clock. 


= 








 P\R.O B. XII. 


Yow to find the Right Afcenfion and Declination 
i of any Fixed Star, 


} Bring the Star, whofe Right Afcenfion and 
Declination you want to know, to the brafs Me- 
Widian, and there keep it. » rd tig 
Wl The Degree of the Meridian direftly over 
Nhe Center of the Star, is the Deelization, either 
Worth or South. RF aia nS Ue 
And the Degree of the Equinoétial cut by 
Ihe brafs Meridian, is the Star's Right Acen- 





Exam- 
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EXAMPLES. | 
R. Afcen. Dec. | 
deg,m. deg. m. _ fh 
Pole Star * -y»- + - = 10 32 87 58 Noli 
Pleiades, or Seven Stars - - 52 48 23 44 Nolf 
Aldebaran, or Bull’s Eye - 65 23 15 59 Noll 
Capella, or the Goat - - 74 33 45 44 Nol} 
Regel, or Orion’s bright Foot 75 38 8 31 So. 
Orion’s right Shoulder - - 85 24 7 20 Noll. 
Syrius, or the Great Dog - 98 33 16 22 Soh, 
Caftor, or northermoft Twin 109 39 32 25 Nol 
By Procyon, or the Little Dog - 111 33 5 52 No 
R Pollux, or fouthermoft Twin 112 30 28 37 No! 
p Hydra’s Heart - - - - 138 49 7 35 Sos 
be Regulus, or Lion’s Heart - 148 45 1 3 10 Nox). 
a The northermoft of the Pointers 162 2 63 6 Noy) 
4 Deneb, or Lion’sTaill - - 174 5 15 58 No 
if Alioth - - - - - - = 190 47. 57 20 No, 
“tl Cor Caron. =. ee ee 19t 6 39 40 Now 
if Virgin’s Spike - - - - 198 1 “9 sr Sol 
ne Arcturus = - --- - - 211 § 20 32 Now 
Ait Southern Ballance - - - 219 17 ¥4 59 Sox, 
hae “Antares, or Scorpion’s Heart 243 32. 25 51 So 
Mh Northern Ballance - - - 225 54 a2, So. |. 
Pi) Lyre, or the Harp - - - 277 6 38 34 No. 
Vulture, or Eagle’s Heart - 294 37 8 13 No.} 
Fomahant, or fouthern Fifth - 340 55 30 56 So.\ 
Marchab, or Pegafus’s Wing - 343 4 13 51 Nos| 
Andromeda’s Head - ~ - 38 52. 27 42 No. 
Algenib, or End of Pegaf.Wing 0 5 13 47 No. 






Computed to the Beginning of the Year 1750. |}, 


PROB. XIV. i 

How to find the Longitude and Latitude of any 
Fixed Star on the Globe. 4 

“Move the Globe until the Solftitial Colure, 
comes to the brafs Meridian, and there letitreft. 
Screw the Quadrant of Altitude jatt over the 










¢ Pole! 
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le of the Ecliptic, which will be 23 Degrees 

da half from the Pole of the World. 

Bring the graduated Edge of the Quadraut of 

W/zitude to the Star whofe Longitude and Latitude 

Hou feek, the Degree of the Quadrant lying even 

ith theCenter of the faidStar, hall be irs Latitude. 
a And the a of the Ecliptic cut by the 

t 


i 





uadvant of Altitude, will fhew its Longitude. 
. oe “ --EXAMPLES. 
y Long. Lat. 
deg.m. deg. m, 
Ble Star - -- - - - 125 5 66 4Noa, 
Mciades, or Seven Stars - - % 26 17 4 30 No, 
debaran, or Bull’sEye - m 617 ~~ 5 30 So, 
ppella, or the Goat - - 18 22 22 52 No. 
“feocl, or Orion’s bright Foot mu 13 20 31 10 So, 
Wrion’s right Shoulder - + 025 15 16 4 So, 
Wrius, or the Great Dog - 2 10 39 39 32 So. 
WEaftor, or northermoft Twin 16 45 10 4No, 
ocyon, or the Little Dog - 3 22 21 15 58 So,» 
M>llux, or fouthermoft Twin = 19 46 . 6 39 No. 
Wi ydxa's. Heart, = <r 23 48 22.25 So, 
egulus, or the Lion’s Heart 9 20 21. ~ 0 27 No, 
fhe northermoft of the Pointers 9) 11 40 49 40 No. 


leneb, or the Lion’s Tail ~ m18 9 12.17 No, 


of Soe torn ath 5 23 54 20 Noy 
Mor Caroli - - - - - ‘m2i 3 40 7 No, 
Birgin’s Spike - - - - #2021 2 2 So, 
farcturus -.- - - - - 220 44 30 57.No. 
Wuthern Ballance - - - mii 37. © 23 No. 


Mutares, or Scorpion’s Heart f¢ 6.18 4 31 So. 
Wporhern Ballance - - - m15 54 8 32 No. 
Wiyre, or the Harp - - - spar 47 61 46 No. 
Multure, or the Eagle’s Heart yp 28 13 29 19 No, 
Mfomahant, or fouthern Fifth - 9 0 19 21 5 So. 
Lfilarchab, or Pegafus’s Wing -% 19 59 19 25 No. 
| jndromeda’s Head - - - 9 10 49 25 41 No. 

i ae of Pegaf.Wing » 5 40 12 35 No. 


| _ Computed to the Beginning of the Year 175° 
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Sc a 
Right angled Plain Triangles.’ 


i‘ OAS ES ts | 


% Given the Bafe and the Angles, to find the Hp 
4 thenufe and Perpendicular. | 



















| eepae As the Complement Sine of i 
Angle at the oe is to the Bafe, fo is Rai 
dius to the Hypothenufe. 

Secondly, ie the Complement Sine of the 
Augle at the Bafe is to the Bafe, fo is the Sine| 
of the Ange at the Bafe to the Perpendicular. \ 











| 






CASE IL 


Given. the Hypotbenufe and the Angles, to fina 
the” Bafe and i i 8 















Firft, As Radius is to the Hypothenufe, fo 4 
the Sine of the ngle at the Perpendicular a 
the Bafe. l 
. Secondly, As the Radius is to the H: pe | , | 
fo is the Sine of the Angle a at the Ba afe to 

Perpendicular. 


MK 
| 














CASE 





ee ee : 5 
| TRIGONOMETRY. Pry». 
te oo ee aS EL Coley Bs 
| 


| 










Foc thd Hy Dh oxute and the Ba * to find he 
Uae ie the lide. 


Firft, As the Hypothenufe is to Radius, fo is 
ne Bafe to the Sine of the Angle atthe Pers 
|endicular. - 

Secondly, As Radius is to the Hypothenufe, fo 
the Complement Sine of ‘the 4igle at the 
Perpendicular; or fo is the Sine of the Angle at 
he Bafe to the Perpendicular. 


eC AS E-TV. 


i riven she Bafe and Perpendicular, to find the 
| Hypothenufe and the Angles. 








AI Firft, “As the Bef is to the Perpendicular, fo 
Wt Radius to the Tangent of the Angle at the 
WPafe. a 

| Secondly, As the Sine of the Angle at the Bafe 
i to a Perpendicular, {0 is Radius to the Hpyo- 
Wenufe. me k 
i Note, The two acute Angles taken together 
| lways make 90 Degrees, {fo that when-one of 
hem is known, the other is alfo known: And 
lhe Complement Sine of one acute Angle 


4 
ij 


Jrd the Sine of the other. is. one and the fame 






















Oblique 
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Oblique angled Plain Tri-|{ 
: CASE Ly if 
r Given the Angles and one Side, to find the other 


1 two Sides. 





As the Sine. of the Angle oppofite to th 
i; given Side, is to the given Side, {o is the Sing) 
a of either of the other two Angles to the Sid 

_ + oppofite thereto. For in all Plain Triangl 
i the Sides are in direct Proportion to the Sines 
+ of their oppofite 2gles, and the contrary. 



















| 

CASE IL a 
| at 

Given two Sides, and an Angle oppofite to one of 


them, to find the other two Angles and third 
Side. , on 


Firft, As the Side oppofite to the given. 
Angle is to the Sine of the given Angle, fo is 
the other given Side to the Sine of its oppofitey 
Mi Angele. i . M 
oe hen add the two known Angles together, 

| and fubftract their Sum from 180 Degrees, and 

what remains will be the third Angle. For all) 
three make 180 Deprees. . ; 
Secondly, As the Sine of the given Angle is 

to its oppofite Side, fo is the Sine’ of the third! 
Angle to the Side required, 








Note, 



















| Note, If the given Angle be acute, and it be 

pppofite to the lefler piven Side, it will be 

\foubrful whether the fecond Angle found in 

he firft Operation, be acute or obtufe. There- 

Wore the Quality of that.4ngle fhould be always 

riven, otherwife the required Side cannot abs 
plutely be determined. 


| CASE fit. 
Wren twd Sides, and the contained Angle, ta 
ly find the other two Angles, and third Side. 


{i Farft, Subftra& the given Angle from 180 De- 
jgrees, and what remains is the Sum of the un- 
“nown Angles. 

] Then, as the Sum of the two given Sides is 
b their Difference, fo is the Tangenr of half 
je Sum of the unknown 4ngles to the Tan-~ 
‘Ment of half their Difference. 

i] Then the half Difference added to the half 
lum, gives the greateft of the two unknown 
dngles; but if the half Difference be fub- 
ipracted, it gives the leaft. 

Secondly, As the Sine of either of the two 
Wievgles now found is to its oppofite Side, fo is 
|e Sine of the given Angle to the Side re- 
| aired. 

‘|| CASE Iv. 


|] Given the three Sides, to find the Angles, 
il] Firft, Lee a Perpendicular fall on the Bafe, or 


ingelt Side from the oppofite Angle. “This 
ge _D will 
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so. TRIGONOMETRY: 


_ thenufe, {o is the Sine of the given Angle t 






will divide the Bafe into two Parts or Segménts|| 
Then fay, ty 
As the Bafe is to the Sum of the two tfhorteft} 
Sides, fo is the Difference of the two lefley. 
Sides to the Difference of the Segments of t 


Bafe. ‘ 
joes half this Difference added to half che 
Bafe, gives the greater Segment ; but fubftracte 

leaves the leffer. ; 
_ Secondly; As either of the two leffer Sides 
to Radius, fo is the adjacent Segment to th 
Complement Sine of the contained ~4ngle. : 


.- 








Or, as cither Segment of the Bafe is to Ra, 
dius, fo is the Side adjacent to the Secant of the 
contained Angle. 


Right angled Spherical Tr 


angles. 
CASE L 3 
Given the Hypothenufe and one of the Obli t 
| pis | to find . | 


The Leg oppofite to the given Angle,  % 
The Leg adjacent to be Bias Angle, i 
The other Oblique Angle. i 


-Firft, As Radius is to the Sine of the Hypo; 


















the Sine of the Leg oppofire to the ae 
Angle. Which is leis than 90 Degrees, if thy 
given Angle be acute, otherwilé it 1s greater. | 


Secondly 































| Secondly, As Radius is to Tangent of the 
i | lyporbenufe, fo is the Complenient Sine of the 
| iin Angle to the Tangent. of the Leg adja- 
tent. Which is lefs than 90\Deerees, when 
Mhe Hypothenufe and given Angle are both 
Hnore or lef than 90 Degrees, otherwife it is 


lFiven Angle, {o is the Complement Sine of the 
/ypothenufe to the Complement Tangent of 
ne other oblique Angle. Which.is acute, when 
lhe given Things are both more or both lef 
Moan 90 Degrees, otherwife it is obrufe. 


| CASE IL 
WGiven the Hypothenufe and one of the Legs, 
MO hd tee eee Fo sind” 


The Angle oppofite to the given Leg, 
The Brae ARS Angle, 7 | “s 
The other Leg. © = 


IM Firft, As the Sine of the Hypothenufe is to 
he Sine of the given Leg, fo is Radius to the 
fine of the oppofite Zngle. Which is acute, 
When the given Leg is lefs than 90 Degrees, 





ficherwife it is obtule. 

|] Secondly, As Radius is to the Tangent of the 
iwiven Leg, fo is the Complement ‘Tangent o 
Ihe Hypothenufe to the Complement Sine of the 
Montained Angle. Which is acute, when the 
fi ypotbenufe and given Leg are both more or 
: Dz both, 


TRIGONOMETRY. bs i 


M Thirdly, As Radius is to the Tangent of the — 





a lege eee ne Pr 


meet a he ae 













en 
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_ lefs than a’ Quadrant, otherwife it is obrufe. 















pot lefS than a Quadrant, otherwife it is 0 
Thirdly, As the Complement Sine of thé) 
iven Leg is to the Complement Sine of th 
‘ypothenufe, fo is Radius to the Complemen 
Sine of the other Leg. Which is lefs than 
Quadrant, when the AHypothenufe and give 
Leg are both more or both lefs than s Onl 


drant, otherwife it is greater. 


CASE IIL 


Given one Leg and the adjacent Angle, to find 
The Angle oppofite to the given Leg | 
The se ie p ey 
The Hypothenufe. 


, ; pet 
Firft, As Radius is to the Sine of the giver 
Angle, {o is the Complement Sine of the given 
Leg to the Complement Sine of its oppofite? 
/lngle. Which isacute, when the given Leg is 



























Secondly, As Radius is to the Tangent of nk 
given Angle, fo is the Sine of the given Leg ta 
the Tangent of the other Zeg. Which, if the} 
given Angle be acute, is lefS than a Quadrant,| 
otherwife it is greater. 4 
_ Thirdly, As Radius is to the Complement 
Tangent of the given Leg, fo is the Comple+ 
ment Sine of the given Azgle to the Cae 
ment Tangent of the Hypothenufe. Which is' 
lefs than a Quadrant, when the given Things 

are 











TRIGONOMETRY. $3 
‘J are both more or both lefS than 90 Degrees, 
Yj otherwifé it is greater. ' 


CAS E:1¥. =. 





| Given one Leg and its oppofite Angle, to find 
Il. The other Leg, F 
‘ll Zhe Hypothenufe, ‘ 

The other Angle. ~ 


_Firft, As Radius is to the Tangent of the 
; Fades Leg, fo is the Complement Tangent of 
lithe given Angle to the Sine of the Leg re- 
quired. Which, if the unknown Angle be 


‘both more or both JefS than Quadrants, is lefs 
ichan a ares otherwife greater. 

§ Secondly, As the Sine of the given Angle is 
Mico the Sine of the given Leg, {0 is Radius to 
: it 2 Sine of the Aypothenufe. Which is lefs 
than. a Quadrant, when. both Legs, or both 


otherwife the Hypothenufe is greater than a 
bd | Quadrant. : 

| Zbirdly, As the Complement Sine of the 
piven Leg is to the Complement Sine of the 
apiven Angle, fo is Radius to the Sine of the 
Angle required, Which is acute, if the Leg 
dIdjacent to the given Angle be lef$ than a Qua- 
jrant, otherwife ir is obrufe. tg 








h F . 4 


D3 CASE 


















acute, or if the Hyporhenufe and ae eg be 


ache oblique Angles, be of the fame Kind, 

















ieee = — ; 
he 
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CASE V.-. 
Given the two Legs, to find 


The Angles, © 
The Hypothenufe. 





- Firft, As Radius is to the Complement Tan-}| 
gent of one of the Legs, fo is the Sine of the) 
other Leg to the Complement Tangent of the 
Angle oppofite to the firft Leg. Which is 
acute, if its oppofire Side be lefs than a Qua-| 
drant, otherwife it is obtufe. si'4)) 2 

Secondly, As Radius is to the Complement 
Sine of one of the Legs, fo is Complement Sine | 
of the other Leg to Complement Sine of the| 
Hypothenufe. And if the Legs are both lefS or | 
both more than a Qundrant, the Hypothenufe 
is lefS than a Quadrant, otherwife itis greater. 





CASE VI 
Given both the oblique Angles, to find 
The Legs, » , chats abe 
The Hypothenufe. — Ty.) 


Ye ad 

Firfl, As the Sine of one Angle is to Radius, | 
fo is the Complement Sine of the other gle) 
to the Complement Sine of the a lat gp 2 to 
the firft Angle. Which is lefs than 90 De-)| 
grees, if its oppofite Aygle be acute, elfe it is) 
more than 90 Deorees. ., |. ae 
Secondly, As Radius is to the Complement’ 
Tangent of one of the oblique dangles, fo a | 
the 











; 





















TRIGONOMETRY. 55 


the Complement Tangent of the other to the 
|] Complement Sine of the Hypothenufe. Which 
ig lefs than a Quadrant, if the oblique Angles” 
\Ibe both acute or both obtufe, orherwife it is 





\Jgreater chan a Quadrant. 


| Oblique angled Spherical Tr- 
uf BDBM Eso. 05. so on 
CASEL 


i Given two- Sides, and an Angle oppofite to one 
| ieee of them, to Fad peel 
The Angle oppofite to the other given Side, 
The apo He CF 
The third Side. aa 


| Firft, As the Sine of the Side oppofite to the 

| iven Angle is to the Sine of the given Angle, 
1% is the Sine of the other given Side tothe 
Sine of its oppofite Angle. : 
|] Secondly, As the Sine of half the Difference 
of the two given Sides is to the Sine of half 
|| cheir Sum, {0 is the Tangent of half the Dif- 
ference of the known dagles to the Comple- 
‘ment Tangent of half the contained Angle. 
Thirdly, As the Sine of half the Difference 
Angles oppofite to the given Sides is to 
iif the Sine of half their Sum, fo is. the Tangent 
1 of half the Difference of the given Sides to the 
Tangent of half the third Side. 


D4 Note, 
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" uncertain whether the required Sides or Angles | 










Cae Py Tk gp hte gees Pe: f 
Fe See 
OG ie ee ee as ee 








Note, In this and the following Cafe, bes|| 
fides the three given Things, the Quality of a] 
fourth fhould be known, otherwife it will -bel| 


are more or lefs than 9a Degrees, 


CASE IL 


Given two Angles, and a Side oppofite to one of || 
a _ them, to find he ey Gera 


_ The Side oppofite to the other given Angle, | 
The Side oppofite to the unknawn Angle, 
Lhe third Angle. ; 


Ik 
firft, As the Sine of the 4ngle oppofite to i 
the given Side is to the Sine of the given Side, || 
| 





o is the Sine of the other given Angle ta the | 
Sine of its oppofite Side. m 4; 
_ Secondly, As the Sine of half the Difference — 
of we Angles is to the Sine of half their Sum, 
fo is the ‘Tangent of half the Difference of 
the known Sides to the Tangent of half the 
third Side, or Side oppofite to the unknown 
Atigle. es 3 : 
Thirdly, As the Sine of half the Difference 
of the two firft Sides is to the Sine of half their 
Sum, fo is the Tangent of half the Difference 
of the given Aygles to the Complement Tan- 
gent of half the third dugle, i | 


u) 
1 
(3! 
¥, 


ae | 
CASE 
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Bei GA & UL 
i] to find 


Either of the oppofite Angles 
The the Bae ids 


j\l  Firft, As the Sine of half the Sum of the 
i} ewo given Sides is to the Sine of half their Dif- 
| ference, {0 is the Complement Tangent of the. 
contained Angle to the Tangent of half the Dif- 
i ference of the unknown Angles. 
| Then, As the Complement Sine of half the 
‘Sum of the unknown Angles is to the Comple- 
)} ment Sine of half their Difference, fo is the 
i] Complement Tangent of half the contained 
‘| Angle to the Tangent of half the Sum of the 
J unknown Angles. ’ 
¢]| The half Difference added to the half Sum 
| gives the greateft of the two unknown Angles; 
oe fabftraéted, leaves the leaft. aor 
| Note, If the Sum of the two given Sides be 
| J grearer than 180 Degrees, fubftract each Side 
fore 180 Degrees, and operate with the Re- 
fall the Angles pro-. 


ae 
¢/f mainders as before, then 





1/| duced be the Supplements of the required 

3 | a to 180 Degrees, 

a oe econdly, As Radius is to the Complement 
| Sine of the given Angle, fo is the Tangent of 
| the aaa given Side to the Tangent of a fourth 

iy arco. r hia 








- Given two Sides, and the contained Angle, - 
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This muft be fubftracted from the greater || 
given Side, if the given Angle be acute; other- || 
wife from what it wants of 180 Degrees; and 


what remains, is a fifth Arch. 


Then, As the Complement Sine of the | 


fourth Arch is to the Complement Sine of the 


Sifth Arch, fo is the Complement Sine of the } 
leffer given Side to the Complement Sine of 


the third Side. Which is lefs than a Qua- 
drant, if the contained Angle and fifth Arch 


are both more or both lefs than 90 Degrees, || 
otherwife the third Side is greater than a Qua- 
, q 


drant. 


CASE IV. 


Given two Angles, and a Side betmeen them, 
to find 

Either of the other Sides, 

The thivd Angle. 


Firff, As the Sine of half the Sum of the | 

given eet is to the Sine of half their Dif. | 
o is the Tangent of half the given 

Side to the Tangent of half the Difference of — 


ference, 


the other two Sides. _ 
Again, As the Complement Sine of rhe half 


aw 





\| 
}} 


Sum of the given Angles is to the Complement: 


Sine of half their Difference,’ fo is the Tangent 
of half the given Side to the Tangent of half. 
the Sum of the other two Sides, — 


To. 





leaves the leffer. 
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| ©. To which the half Diffetence of the Sides 
‘Il being added, gives the greater; but fubftracted, » 


‘ 


Note, If the Sum of the two given Angles 


‘ll exceed 180 Degrees, fubftra& each of them 
‘ll from 180 Deprees, and work with the Re- 
|| mainders as above, fo fhall the laft Sam and 
{ | Difference, if fub{tracted from 180 Degrees, 


give the Sides fought. ' 


i} Secondly, As Radius is to the Complement: 
(i Sine of the given Side, fo is the Tangent of the 


Ee given Angle to the Tangent of a fourth 
Arch. 

» This mutt be fubftraéted from the greater 
piven Angle, if the given Side be more than a 
] Chearnr but if lefs, from whar it wants of 


180 Degrees; and what remains will be a jifth 


| Arch. | 
Then, As the Complement Sine of the fourth 
| Arch is to the Complement Sine of the fifth 
Arch, fo is the Complement Sine of the leffer 
given Angle to the Complement Sine of the 


Ij Angle required. 


And this Angle is acure, when the given 
| Side and fifth Arch are both more or both lefs 
than 90 Degrees, otherwife it is obtule. 





beias’ ey: | 
Given the three Sides, to find an Angle. 


Take the Complement Avithmetical of the Lo- 
garithm Sines of the two Sides containing the 
t .. Angle. 








i 





& 


_ Sum from the Angle oppofite to the required | 


t™ 
a 
he) 


Foe ey Ce Se eas j 
a *, <—.-# wed is % 
at nL te 8 ES ——— 
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Angle required, alfo the Logarithm Sine of half || 
the Sum of the three Sides, and the Logarithm || 


Sine of the Difference of the faid halfSum from || 


the Side oppofite to the Angle fought; then 
add thefe four Lega together, and half |) 
that Sum fhall be the Complement Sine of half 


ee 





the required Angle, 


i AS AVL « 
Given the three Angles, to find a Side, 


"To work this Cafe, take the Supplement of | 


the preateft given Angle to 180 Degrees, in- 
ftead * 


of the Angle irfelf. 


L 
Si, 
vithm Sine of the Difference of the {aid half | 





Side: And half the Sum of thefe four Loga- 


vithms is the Complement Sine of half the re-_ 
quired Side, Except when the greareft Side is | 
required, the Operation produces its Supple- 
ment to 180 Degrees. a 


The -E ND. 


Then, tothe Complement Arithmetical of the || 
ogarithm Sines of the two Angles next the || 
iE required, add the Logarithm Sine of half | 
the Sum of the three Angles, alfo the Loga- | 
































"HE fotepoing Rules in Plain and Sohes 
oe rical Triangles, are added for the Ule of 


‘] young Practitioners in the Mathematics, where, 
| by they may immediately find a Canon to 
-refolve the Cafe in queftion, without the 
Trouble of fearching in larger Volumes: 


But from what Principles thefe Canons are 


| deduced, and how all the Variety of Cafes 


both in Plain and Spherical Triangles are 


| conftruéted and meafured, which is the moft 


| beautiful Part of the Science, is taught at large 
by the AUR a Om . 
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